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Clinical
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Transient Loss of Power of Accommodation in 
1 Eye Following Inferior Alveolar Nerve Block: 
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ABSTRACT

Unintended intravascular injection from inferior alveolar nerve blocks can result in frus-
trating distant complications affecting such structures as the middle ear and eyes. Possible 
complications affecting the eyes include blurring of vision, diplopia, mydriasis, palpebral 
ptosis and amaurosis (temporary or permanent). In this article, we present a complication 
that has been reported only rarely. Two patients developed transient loss of power of 
accommodation of the eye resulting in blurred vision after routine inferior alveolar nerve 
blocks on the ipsilateral side. Clear vision returned within 10–15 minutes after completion 
of the blocks. The possible explanation for this phenomenon is accidental injection into 
the neurovascular bundle of local anesthetic agents, which were carried via the blood 
to the orbital region. This resulted in paralysis of a branch of cranial nerve III, the short 
ciliary nerves that innervate the ciliary muscle, which controls accommodation.
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The administration of local anesthetic is 
one of the most common procedures in 
dentistry. Hundreds of thousands of anes-

thetic agents are injected daily without serious 
complications.1,2 Nevertheless, this procedure 
carries the risk of a number of potential com-
plications for the patient, which can be classi-
fied as local, distant or systemic.1,3–8

Localized complications include separa-
tion of the needle, hyperesthesia or a burning 
sensation during injection, persistent post- 
injection paresthesia, hematoma forma-
tion that may result in trismus or infection, 
sloughing of tissues, postanesthetic intraoral 
lesions and self-inflicted soft-tissue trauma 
(e.g., cheek biting).4–10 Hyperesthesia during 

injection may be a result of accidental injec-
tion into the neurovascular bundle.

Other nerves may also be affected by intra-
oral local anesthesia injection. Facial nerve 
paralysis will occur if cranial nerve (CN) VII 
is affected.4 There are also reports of trauma to 
both lingual nerve and chorda tympani after 
inferior dental injections.3,11,12 These accidents 
have resulted in permanent alteration of sen-
sation in the lingual nerve, inferior alveolar 
nerve or both.11

Structures further from the oral cavity, 
including the middle ear13 and the eye,14 can 
also be affected by intraoral local anesthesia. 
Distant complications to the eye have been 
reported more frequently than middle-ear 
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problems. Patients have experienced visual or motor 
problems, either from a posterior superior alveolar in-
jection or an inferior alveolar injection.15 Visual prob-
lems include blurring of vision16,17 and amaurosis or 
blindness, which can be temporary18 or permanent.19–21 
Motor problems include mydriasis,14 palpebral ptosis14,18 
and diplopia.18,22–30 Horner-like manifestations involving 
ptosis, enophthalmos and miosis of the eye have also 
been reported.14

Fortunately, most complications in the eye have been 
transient. For example, Rood18 reported a case in which 
1.5 mL of lidocaine with epinephrine (1:80,000) was in-
jected into an inferior alveolar nerve. Immediate loss of 
vision developed in the ipsilateral eye, along with upper-
eyelid ptosis and medial strabismus, which resulted in 
double vision. The patient also developed ischemia of the 
palatal mucosa. However, within 5–45 minutes, all symp-
toms had disappeared.18 Unfortunately, cases of perma-
nent complications have also been reported.19–21

Systemic complications can result from accidental 
intravascular injection, drug overdose, rapid absorp-
tion, delayed biotransformation, slow elimination, vaso-
vagal syncope, allergies and anaphylactic reaction.4,10,31,32 
Among complications involving the orbit, the most 
notable are temporary paralysis of the cranial nerves that 
govern eye movement: the oculomotor (CN III), trochlear 
(CN IV) and abducens (CN VI) nerves.18,22–26,29 A litera-
ture search revealed 2 brief mentions of abnormality in 
a patient’s power of accommodation.16,17 This effect has 
also been discussed briefly in a colour atlas of dental 
analgesia.33 

Following are 2 case reports of a complication in-
volving only the patient’s power of accommodation on 
the ipsilateral side after administration of local anesthetic 
using the conventional inferior alveolar nerve block 
technique.

�ase	1
A 20-year-old medically fit woman was scheduled to 

have her lower right third molar removed under local 
anesthesia in what was believed to be a routine minor 
surgical procedure. Her contralateral lower wisdom tooth 
had been removed without complications about 2 years 
earlier.

A conventional inferior alveolar nerve block was being 
administered to the right mandible of the semi-reclined 
patient when she suddenly felt a sharp shooting pain in 
the right side of her face. At that point, 4.4 mL of 2% 
lidocaine with adrenaline (1:80,000), or 2 cartridges, had 
been delivered. The patient stated she had blurry vision 
and subsequent examination revealed that power of ac-
commodation was lost in the right eye. She reported only 
blurred foggy vision. Otherwise, she felt fine, although a 
little nervous and apprehensive.

Clinical examination revealed that her right eye was 
able to distinguish gross items, e.g., number of fingers, 
but was unable to focus on small print. There was no ac-
companying paresthesia of the lateral parts of the upper 
and lower eyelids, nor was there any blanching around 
the same region. She was not experiencing diplopia.

After discussing this unusual complication with 
the patient and her mother, it was decided to proceed 
with the minor oral surgery and consult an ophthal-
mologist should the patient’s power of accommodation 
not improve after the effect of the local anesthetic had 
disappeared. The surgical procedure was uneventful. 
The loss of power of accommodation lasted only about 
15 minutes, and the patient remained sufficiently numb in 
the dental region for the surgery to be carried out without 
pain or additional local anesthetic. The numbness wore 
off about 3 hours after the initial injection.

Unknown to the surgeons, the patient drove her-
self home (a 10-minute journey) with the consent of 
her mother. The authors only learned about this when 
querying her about the details of her complication for 
this article. At the time, she felt that her visual acuity had 
improved sufficiently to allow her to drive.

�ase	2
During a practice exercise at the faculty of dent- 

istry of the University of Malaya, a healthy 21-year-old 
dental student was given a conventional inferior nerve 
block in the left mandible that resulted in complete anes-
thesia of the inferior alveolar and lingual nerves. One 
of the authors (WCN) was demonstrating the standard 
technique when, on completion of the block, the student 
complained of not being able to see clearly with her 
left eye. She was reassured that this effect was transient 
and, as predicated, her power of accommodation re-
turned to normal 10 minutes later. Half an hour later, her 
fellow students performed another conventional inferior 
alveolar nerve block on the opposite side without any 
further complications.

�iscussion
Visual acuity refers to the clarity of one’s vision; it is a 

measure of how well a person sees. This clarity depends on 
the power of accommodation of the eye. Accommodation 
is the process that changes the focal length of the eye’s 
lens by altering its curvature. An increase in curvature 
focuses the eye for near vision, creating a sharp image 
on the retina, which is interpreted as a clear object by 
the person concerned. This action depends on the high 
elasticity of the lens capsule and contraction of the ciliary 
muscle, which is innervated by the short ciliary nerves.34

The short ciliary nerves are the postganglionic fibres 
of the ciliary ganglion. The ciliary ganglion is about 
the size of the head of a pin, quadrangular and flat-
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tened; it is reddish-grey in colour and situ-
ated in the posterior part of the orbit, close to 
the apex of the orbit between the optic nerve 
and the lateral rectus muscle.33 It generally 
lies on the outer side of the ophthalmic artery 
(Fig. 1).34 CN III (occulomotor) provides para-
sympathetic preganglionic fibres to this gan-
glion.35 Another nerve, the nasociliary nerve, 
also provides a communicating branch to the 
ciliary ganglion. However, it passes through 
the ganglion without interruption and pro-
vides sensation to the eyeball.35

The branches of distribution of the short 
ciliary nerves are delicate filaments, 6–10 in 
number. They arise in 2 bundles from the 
superior and inferior corners of the forepart 
of the ganglion.34 They run forward with the 
ciliary arteries in a wavy course, one set above 
and the other below the optic nerve, and are 
accompanied by the long ciliary nerves from 
the nasal branch of the ophthalmic nerve. They 
pierce the sclerotic plate behind the globe, pass 
forward in delicate grooves on its inner sur-
face and are distributed to the ciliary muscle, 
iris and cornea.34

The loss of power of accommodation is 
a consequence of the paralysis of the ciliary 
muscle either due to injury or anesthesia of CN III. When 
complete, paralysis of CN III results in ptosis, external 
strabismus, dilatation of the pupil and loss of power of ac-
commodation as the sphincter pupillae, the ciliary muscle 
and the internal rectus are paralyzed.34 Occasionally par-
alysis may affect only a part of the nerve. Thus, there may 
be internal strabismus from spasm of the internal rectus; 
accommodation for near objects only from spasm of the 
ciliary muscle; or miosis (contraction of the pupil) from 
irritation of the sphincter of the pupil.34 Similar par-
tial paralysis or, more specifically, paralysis of the short 
ciliary nerves may have occurred in both cases reported 
here.

In reporting several cases involving transient amaur-
osis and diplopia, Blaxter and Britten36 postulated that 
an intra-arterial injection of the inferior alveolar artery 
had occurred, with the anesthetic agent travelling to 
the internal maxillary artery, the middle meningeal ar-
tery and, finally, the lacrimal and ophthalmic arteries. 
Goldenberg23,24 reported a similar case following a man-
dibular injection, and traced the anesthetic to the lacrimal 
artery. Rood18 also described a possible arterial route for 
diffusion of a vasoconstrictive agent from the alveolar 
artery to the internal maxillary and middle meningeal 
arteries and, finally, from the lacrimal to the ophthalmic 
artery by way of anastomotic connections. 

The maxillary artery has been shown to have a highly 
variable relation to the branches of the mandibular  

neurovascular bundle37 and enormous individual varia-
tion in its topography, diameter, size of the downward 
loop and its position relative to the mandibular foramen.38 
The middle meningeal artery can arise as the second 
major branch of the maxillary artery.37 Moreover, in 4% 
of patients, the ophthalmic artery arises not from the 
internal carotid but from the middle meningeal artery 
following direct flow from the external carotid artery.39 
These variations have been postulated to contribute to 
ocular complications following intraoral local anesthetic 
injections. Other authors have proposed the existence of 
vascular malformations or anomalies that may produce 
the retrograde anesthetic diffusion phenomenon.30,40

 If another block administered to our patient 1 on the 
same side produced the same loss of visual acuity, then 
the cause could most certainly be attributed to anatomic 
variation in the patient.

The frequency of positive aspirations in which injec-
tions were given via the conventional inferior alveolar 
injection technique has been reported to be 7.9%.13 Thus, 
based on the case studies above and the fact that 1 pa-
tient (case 1) experienced a sharp shooting pain during 
the injection, we would like to postulate that due to 
the constant shifting of position of the needle during 
administration of the block, the needle penetrated the 
neurovascular bundle. The surgeon (WCN) may have 
started depositing the local anesthetic agent when the 
patient screamed in pain, and the needle was withdrawn 

Figure	1:	Anatomic relation between the mandible and the orbit. 
This illustration shows the potential route of dissemination of 
local anesthetic from the mandible to the short ciliary nerves that 
innervate the ciliary muscle.
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from the painful site. However a tiny bolus of the local 
anesthetic might have been inadvertently deposited into 
the artery before withdrawal. This bolus may have found 
its way into the maxillary artery and, subsequently, been 
carried to the orbital area, via any of the mechanisms 
described above.16,23–27,30,36–40 We suspect that the amount 
was only sufficient to anesthetize the short ciliary nerves 
for a few minutes, but not enough to bring about such 
signs and symptoms as transient dizziness, paralysis of 
the eye muscles and anesthesia of the lateral parts of the 
upper and lower lips.16 Both our patients remained suf-
ficiently anesthetized for more than 2 hours, compared 
with Goldenberg’s case, where the patient was not an-
esthetized although exhibiting signs and symptoms of 
vision problems.23,24

Data obtained by contrast radiography and hemo-
dynamic and electroencephalographic studies in rhesus 
monkeys indicated that carotid blood flow is reversible.41 
Results showed that even small amounts of local anes-
thetic agents, when injected inadvertently into a branch 
of the external carotid artery, may enter the cerebral 
circulation, most likely through retrograde flow into the 
common and then internal carotid arteries. Thus, an-
other possible mechanism to explain the loss of power of 
accommodation is the retrograde flow of local anesthetic 
agent to the cavernous sinus area. Any cerebral disease 
causing pressure on the cavernous sinus will result in 
paralysis of the CN III34 due to their close proximity. 
In this case, rather than cerebral disease, the cause of 
paralysis of the nerve concerned was deposition of local 
anesthetic via retrograde flow. 

Although this complication is transient, it is most 
certainly of concern to both patients and dental surgeons. 
An aspirating syringe should be used wherever possible 
to avoid intra-arterial injection. This case also serves as a 
cautionary tale for all dental surgeons, as patients should 
be warned of the risks involved. 

�onclusions
Unintended intravascular injections from inferior al-

veolar nerve blocks result in frustrating complications: 
locally, distally or systemically. It is imperative that dental 
surgeons diagnose complications and manage them ap-
propriately. Prompt diagnosis and reassurance usually 
calm the patient. In cases where visual acuity is affected, 
patients should be advised against dangerous tasks like 
driving or using sharp instruments, at least until the local 
anesthetic effect has worn off. a
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